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APPLICATION OF INSTRUMENT. 

For Multiplication. — The No. of turn, or revolution 
of spiral or scroll line which contains the multiplier added to 
that which contains the multiplicand ; the sum, if less than 
10 ; or the right hand figure of sum 10 or upwards, indicates 
the turn of scroll which contains the product. 

In all instances the No. of figures, or integers in product 
being one less than, or equal to, what the multiplicand and 
multiplier contain together; accordingly as the sum of their 
respective turns is less, or not less than 10. 

Ex. — For the product of 23 times 4. — 

— No. 3 Scroll turn plus No. 6 giving No. 9 turn as con- 
taining the product in two figures=92. 
Or — For the Product of 23 times 6. — 

— No. 3 plus No. 7 giving 10 or turn for the product 
in three figures =115. 

Or — For Division. — ^The scroll turn for divisor deducted 
from that for dividend giving the turn for quotient ; the No. of 
figures or integers in quotient being obtainable in the ordinary 
way. 

Ex. — For the quotient of say 126 divided by 10.5. — Turn 
No. 1 less No. giving No. 1 turn as containing the quotient 
in two integers beside decimals. 
Or— For the Quotient of 125 divided by 837— 

— No. 1 turn (reckoned aslO-fl)=ll, less No. 9, giving 
No. 2, for the quotient entirely of decimals. 
Or — In instances when the angle formed by any Index Arm set 
in line with A, A, and any other Arm set in line with the number 
on scroll which represents the multiplier, or divisor, occupies 
more than half the circle or 180° of rule ; calling the remain- 
der of circle left after such setting, Supplement ; then — 

— For Multiplication — literally, mechanically deducting 
the angle for supplement of multiplier from the angle for mul- 
tiplicand; or 

— For Division — adding the Supplement of divisor to the 
angle for dividend, is.eften more convenient and simple than 
the method we have previously described. — 



Ex. — For 14 times 14— shown on Lithograph— 14 being in 
turn 1, 1 plus 1 giving turn 2 as containing the answer — 
— Placing Arm B in line with A, A and fastening 
it to Arm C put in line with 14 on scroll. 
Then 

Setting Arm B in line with 14 on scroll we 
find — Arm C in do. with 196 on scroll in No. 2 turn. — 

Or 
— For the Product of say 39 times 64 — 

— Placing B in line with A, A when D put to 39 on scroll — 
then 

Setting B to 64 on scroll we have D in line with the pro- 
duct 2496 in turn 3 on scroll ; by the addition of angle repre- 
senting the multiplier or substraction of supplement — 
Or 

— For the Quotient of say 39 divided by 49 — 
— Placing B in line with A, A when D put in line with divi- 
sor 49 on scroll — then 

— Setting D to 39 on scroll we have the quotient very 
nearly .796 in line with B by the substraction of angle for 
divison, or by the addition of supplement — 

— In these two examples, using the supplement being the 
simplest method. — 

Next — Applying the Circular Rule to calculation of Single 
Rule of Three, say 

As 19 : 27 : : 73 : Answer— 
The Turn Nos. being 2,4, 8 

4 plus 8 less 2 giving 10 or turn for answer. 
— Having placed B in line with A, A, when Arm C placed to 
27 on scroll, and fastened B, C, together; also placed D in line 
with A, A when C in line with 19 on scroll ; then 
— Setting Arm B to 73 on scroll we find the answer in turn 0, 
in line with Arm D, very nearly 1.037. 

— For this example using three Index Arms marked B, C, D, 
the last having the turn Nos. of scroll engraved on it; but 
occasionally more than three arms being used when calculations 
require them. 

Next applying the arms B, C, D, to finding the superficial area 
of one face and the weight of Boiler Plate say 6 ft. 9 ins. = 
6.76 long, 4 ft 3 ins. = 4.26 wide at 17.6 lbs. per sq. ft. 



1st — Placing Arm B in line with A, A, and fastening it to Arm 
C placed in line with 4.25 on scroll ; 

— Also fastening B, C to arm D placed in line with 17.6 on 
scroll when C placed in line with A, A. 

2nd. — Setting B in line with 6.76 on scroll, we have the answers 

as follow, viz. 

in line with Arm C nearly 28.7 sq. feet, area ; and 
in line do. D do. 502 pounds weight 

— the former in turn 4, and latter in turn 6 being obtained as 

previously explained 

Or — To find the solid contents of a block say 6 ft. 7 = 5.588 

long, 3 ft 4 ins. = 3.33 wide, 2 ft. 9 ins. = 2.75 deep. 

— 5.583 being in turn 7, 3.33 in turn 5, and 2.75 in turn 
4 ; 7 plus 5 plus 4 giving 16 or 6 turn for answer. 
1st — Placing Arm B in line with A, A, and fastening it to arm 
C placed in line with 3.33 on scroll ; having fastened arm D in 
line with A, A, to C in line with 2.75 on scroll — 
2nd Setting Arm B in line with 5.583 on scroll, we find 
the answer in turn 6, in line with Arm D very nearly 51.18 
cubic feet 

— In multipl3ring three numbers together by the circular rule, 
supposing the product of two as well as final product required 
at same setting ; it having to be noticed that the three arms 
B, C, D must be placed at the relative angles which represent 
the third or single number and either of the other two, and 
then set to the remaining one. 

Or using the three Arms — B, C, D for calculation of Double 
Rule of Three — say 

* As. 17 : 34 : : 42 : : 1st result 
12 : 19 : : 1st result : Answer. 
The turns —for 17 , 84 , 42 on 1st line 

being— 2,5,6 
the turns— for 12 , 19 on 2nd line 

being— , 2— 
6 plus 6 less 2 giving turn 9 for 1st result 
and 9 plus 2 less do. 1 for Answer. — 

Ist — Mechanically deducting the angle of arm C placed 
in line with the first term (17), from the angle for 2nd. term 
(84), and adding the angle for 8rd. term (42) to the remainder 
for 1st result (84) in turn 9 — and 



2iid. — ^As the angle for 1st tenn (12) of second line is more 
than 180^, adding its supplemental angle to the angle of 2nd. 
tenn (19), and their sum to the angle for 1st result (84) we have 
the answer in No. 1 turn = 133. — 

It being imderstood that the angle of arms for the respective 
numbers is relative to the left hand portion of line A, A, and 
that arm C is to be used before or after D accordingly as it does 
not block the answer out of sight. 

And next — Using the figures and divisions on circular lines 
marked Numbers and Common Logarithms for calculations of 

INVOLUTION AND EVOLUTION 

Say to find the Square, Cube, and 2.6 Power and Root of 
19.1.— 

The index of Square being 2, of Cube 3, of 2.5 power and 
Root 2.6 ; 

— ^According to circular rule the common logarithm of 19.1 
being very nearly 1.281. 

ARITHMETICALLY. 

1.281 X 2 , and 1.281 -5- 2 giving 2.662 , 0.6405 ; 
1.281 X 8 , - 1.281 -f 3 - 3.843 , 0.427 ; 
1.281 X 2.6, - 1.1^81 -5- 2.6 - 3.2025, 0.6124; 
on the circular rule 

decimal com. logs. 662, 640 being opp. 365, 437; 
do. do. 843, 427 do. 697,2674; 

do. do. 2026,6124 do. 1694,3264; 

So the 

Square and Square Root of 19.1 = 366, 4.37 ; 
Cube and Cube Root of 19.1 = 6970, 2.674; 
and 2.6 Power and 2.6 Root of 19.1 = 1694, 3.264; 
very nearly, when the characteristic of the respective logarithms 
are properly allowed for. — 

— Or in similar manner any other Power or Root. 

Or — For Hjrperbolic Logarithms, their proportion to Common 

Logarithms being very nearly as 2.3025 to 1. 

— Placing Arm B in line with A, A and fastening it to Arm 
D placed in line with 2.3026 on scroll. 

— By setting Arm B to the common logarithm of any number 
on scroll, we have the hyperbolic logarithm of that number in 
line with arm D — and so on, to any extent 



— The hyperbolic Logarithm of 19.1 being 2.96 nearly. 

— And lastly — As any clear exposition of the principle, on 
which straight or circular slide rules is based ; together with 
suitable data, tables and guage points, serve for both sorts of 
instruments; so the application of circular slide rules to calcu- 
lations relating to various Trades and Professions can readily 
be made when straight ones are fairly understood. 

Tables of Money equivalents being given below; of useful 
gauge points for sundry calculations on Pages 8, 9; of Natural 
Sines, Cosines, Tangents, Cotangents, Secants and Cosecants 
for every ten minutes in the quadrant of a circle; and of 
Rumbs, for calculations in Plane Trigonometry and Navigation 
in the Supplement oi second edition of Treatise on Slide Rule 
Pages 36 to 41 inclusive. 

MONEY EQUIVALENTS. 



Ponndg. 


1 


2 


3 


4 


5 


6 , 7 


8 


9 


10 


Pence. 
Farthings. 


240 

960 

1 


480 
1920 


720 
2880 


960 
9840 


1200 
4800 


I440'l680 
57606720 


1920 
7680 


2160 
8640 


2400 
9600 




Rhillingi. 


1 


2 


3 


4 


6 


6 


7 


8 


9 


10 


Penoe. 
Farthings. 


12 

48 


24 
96 


36 
144 


48 
192 


60 
240 


72 

288 


84 
336 


96 
384 


108 
432 


120 
480 
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SUNDRY TABLES. 



WEIGHT &c., OF WROUGHT IRON PLATES. 



Thiobiou 

in 

InoliM. 


SQUARK. 


ROUND. 


Lbs. per 
8q. Foot. 


Bq. Llb. 
per Lb. 


8q. Feet 
and Lbs. 


Lbs. per 
Oircle Foot. 


Oirolelne. 
and LbSi 


Oircle Feet 
and Lbs. 


l/l6In. 

Wl6 

8/8 

Vl6 

1/2 

»/i6 

8/8 
11/16 

8/4 
13/16 

7/8 
WJ16 
1 looh. 


2.5 

6. 

7.6 
10. 
12.5 
16. 
17.5 
20. 
22.5 
25. 
27.6 
80. 
82.5 
86. 
87.6 
40. 


67.6 
28.8 
19.2 
14.4 
11.52 
9.6 
8.28 
7.2 
6.4 
5.76 
6.28 
4.8 
4.48 
4.11 
8.84 
8.6 


Sq.Ft. Lbe. 
4— 10 
4— 20 
4= 80 
4= 40 
4= 60 
4— 60 
4— 70 
4= 80 
4= 90 
4=100 
4=110 
4=120 
4=180 
4=140 
4=160 
4—160 


Lbe. Cir.Ft. 

21.6=11 

48.2—11 

64.8=11 

86.4=11 

108. =11 

129.6=11 

161.8—11 

172.8=11 

194.4=11 

210. =11 

288. =11 

269. —11 

281. —11 

802. =11 

824. =11 

846. =11 


Cir.InB.LlM 
220= 8 
220= 6 
220= 9 
220=12 
220=16 
22U=18 
220=21 
220—24 
220=27 
220 80 
220—38 
220=36 
220—89 
220 42 
220=45 
220—48 


Lbe. 
6.5= 10.8 
6.6— 21.6 
6.6= 82.4 
6.6= 48.2 

6.5— 64. 

5.6— 64.8 
6.6= 76.6 
6.6— 86.4 
6.6= 97.2 
6.5=108. 
6.5—118.8 
6.6=129.6 
5.6=140.4 
6.5 151.2 
5.5=162. 
6.5—172.8 



PBOFOSTIOVATE WEiaHTB, BEOKOHIHO WBOUQHT IBOH = 1. 



KnHiplierB 


m 

Lead. 


Oopper. BteeL 


Tin. 


Oaet Iron. 


Water. 


1.488 


1.144 


1.0208 


.9626 


.9876 


.18 


DiTieorg. 


.674 


.874 


.980 


1.89 


1.0666 


7.7 



INCHES IN DECIMALS OF A FOOT. 



Inobes. 


Oinob. 


i Inobi 


i Inob. 


{ Inob. 


inch. 


.Ofeet 


.02088 ft. 


.0416 a 


.0626 ft. 


1 


.0888 


.10416 


.126 


.14688 


2 


.1666 


.1876 


.2088 


.22916 


8 


.25 


.27088 


.2916 


.8126 


4 


.8388 


.86416 


.876 


.89688 


6 


.4166 


.4876 


.4688 


.47916 


6 


.6 


.62088 


.6416 


.6626 


7 


.5888 


.60416 


.626 


.64588 


8 


.6666 


.6876 


.7088 


.72916 


9 


.76 


.77088 


.7916 


.8126 


10 


.8888 


.86416 


.875 


.89688 


11 


.9166 


.9876 


.9688 


.97916 
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USEFUL GAUGE POINTS. 

\ Inch = Vu I^oot ; or 100 Inches = 8.64 Metres 

1 Foot = i/s Yard ; or 106 Feet =82. do. 

1 Yird = Va Chain ; or 86 Yards =82. do. 

1 Cc?»timetre = 10 Millimetres = Vio Decimetre = .8987 Inches 

I Decimetre = Vjo Metre = 10 Centimetres = 8.987 do. 

I Metre = Vw Decametre = 100 do. =89.87 do. 

1 Diameter = 1 Crclr. Area = .7864 or nrly. "/m Sq. Area 

11 do. =121 do. =96. Sq. Area 

I Ft. do. = I do. ft. do. = 7.29 Sq. Decimetres 

I Ft. Square = 1 Sq. ft. do. = 9.29 do. do. 

I Sq. Yard = 9 do. do. = .886 Sq. Metres 

1 Sq. Cenlimetre= */ioo Sq. Decimetre = .166 Sq. Ins. 

1 Sq. Decimetre = i/ioo Sq. Metre =16.6 do. 

1 Sq. Metre = Vioo Sq. Hecto. or 8 Sq. Metres =86.11 Sq. Ft. 

1 In.dia. x lft.]ng= 9.424 Cu. Ins. = .084 Gallons = .1641 Litres 

10 „ dia. X lft.do.= 942.4 do. = 8.4 do. =16.44 do. 

1 Ft do X lft.do.=^ 1 Cylind Ft. = 4.89 do. =22.2 do. 

*l Kl Sq. X lft.do.= 1 Cube Ft. = 6.286 do. =28.82 do. 

1 Decilitre = Vw I'itre = 6.1027 Cu. Ins. = .1762 Pints. 

1 Litre = Vw Decalitre = 61.027 do. = .2202 Gals. 

42 Litres = 4.2 do. =....= 9.26 do. 

2.809 Ft. height of Water Column = 1 lb per sq. inch = 7.08 Kilo- 
grammes per sq. Decimetre 
1. Metre do = 9.98 Kilogs. per Decimetre^ 1.4207 lbs. per Sq. Inch 

1 Pound per circular Inch =" 8.96 Kilos, per Sq Decin 

1 Kilogramme per Square Centimetre . - = 14.28 lbs. per Sq. Inch 

4.99 do =11 lbs. Av. Weight 

£1 sterling = 20 Shillings = 240 Pence = 960 Farthings = 26 Francs. 
1 Franc = 100 Centimes, or 6 Francs = 4 Shillings 

12 Pence or 1 Shilling per lb Av.= 2.76 Francs per Kilogramme 
4 Francs 60 Cents, per Kilogramme == 20 pence per lb. Ay. 
8 Shillings per yard =4.1 Francs per Metre. 

Twice the Sine of i Arc of any circle = Length of Chord of whole Arc. 

Length of !• Arc of Circle of Radius 1= .01746 

No. of Degrees in Sector of any Circle X Diameter* of Circle of which 
the Sector is part, the product -i- 469 = Area of Sector.— And 
Aiea of Sector less product of Sine X Cosine of 1 Arc = Area of Segment. 

♦17 Cub. Ft. = 106 Gallons. 
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